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! 
This invention relates to a circuit-arrange- 
ment by which an electric signalling system, 
more particularly an automatic telephone system, 
is protected automatically. 
In such systems it is customary to connect the 
subscribers, divided into groups, to a common 
voltage supply and fo protect the supplF against 
short-circuits by separate fuses provided in the 
various groups. The groups are divided into sub- 
groups in the saine manner, and the sub-groups 
may, for example, be further divided into racks 
which, in turn, may be divided into selectori 
with associated relays. In each next following 
division stage the fuses used are smaller than 
in the previoui stage. The groups and sub-groups 
are usually protected by so-called power current 
fuses, whereas feeble current fuses are used in 
the further division stages. The feeble current 
fuses may be provided with an alarm contact 
which is closed upon blowing of the fuse, due to 
which an alarm device il operated and an alarm 
lamp is lit for indicating and localizing the de- 
fect. 
In convertional circuit arrangements a blown 
power current fuse is signalized by means of an 
alarm relay which is supplied with current via 
the fuse in question and is normally energized. 
As soon as the fuse or a fuse in a preceding 
division stage il blown, the relay is de-energized 
and alarm is given. 
The conventional safety arrangements are hot 
very effective. In practice, it repeatedly occurs 
upon overloading that a feeble current fuse does 
hot melt immediately, due to which a less sensi- 
tive power current fuse might be blown earlier 
than a feeble current fuse so that the number of 
user groups disturbed would be greater than is 
necessary. Furthermore, a fuse may fmally be 
blown after continued loads. 
In the majority of cases a short-circuit oc- 
curring will be of a very short duration. For 
instance, a dropping wire may cause a wrong 
contact to be made during operations in the ex- 
change. In thii event a short-circuit occurs, due 
to which one or more fuses may be blown, but the 
next instant the short-circuit is again removed. 
If a voltage were again present at thls instant the 
telephone traflic could again proceed normally. 
The present invention meets these disadvan- 
rages and it exhibits the feature that at least one 
of the fuses is shunted by a circuit comprising 
the series-connection of an alarm relay and a 
fuse. 
By this expedient it is achieved that» if the 
first-mentioned fuse is blown, the subscribers sup- 
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plied via the fuse may stfll receive current 
through the series-connection of the alarm re- 
lay and the second fuse, by which the alarm re- 
lay is energized. In the event of a short-circuit 
5 of short duration the second fuse will quite 
likely remain intact so that the telephone traflic 
may proceed normally. 
In order that the invention may be clearly 
understood and readily carried into effect it will 
10 now be explained more fully with reference to the 
accompanying drawing, which represents dia- 
grammatically the supply portion of a telephone 
exchange. 
The subscribers supplied by the common bat- 
15 tery B« are divided into a number of main 
groups, of which only groups A and B are shown 
in the drawing. Each main group is subdivided 
into a number of sub-groups (a, b) and each 
sub-group is divided in the same manner into 
20 racks which, in turn, are divided into subscribers 
per selector. At every sub-division the supply 
current is split up into a number of branches 
which are protected by separate fuses. 
The main groups A and B are fed via power 
25 current fuses SA and SB respectively of, say, 15 
amps, one end of these fuses being connected to 
the negative terminal of battery Ba. The other 
ends of the fuses are each connected through the 
series-connection of a fuse (SA and SB respec- 
30 tively) and a resistance (RA and RB respectively) 
to one end of a winding HA1 of an alarm relay 
HA which is common to the main groups A and 
B. The other end of the winding is connected, 
through a power current fuse of, say, 20 amperes, 
S to the common ends of the fuses SA and SB and 
to the negative terminal of the battery. 
The resistance of the relay winding in series 
with RA or RB has a high value with respect to 
the resistance of the fuses SA and SB, so that on]y 
40 a small fraction of the feed currents of main 
groups A and B traverses the winding HAI. This 
fraction is further reduced, since the winding 
HAI is shunted by a resistance RAB. 
If the fuse SA is blown, the main group A is 
45 supplied with current via the by-path constituted 
by the fuse SAB, the parallel-connection of wind- 
ing HA and resistance IAB, resistance IA and 
fuse SA. At first, the supply current mainly 
traverses IAB only, since the current traversini 
50 the relay winding does hOt directly attain its 
full value due to self-induction. The resistance 
RB has a high value with respect to the resiit- 
ance of the parallel-connection of the winding 
and RAB, S0 that only a small part of the supply 
55 current of main group A traverses the fuse SB. 
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Consequently, the latter is not appreciably loaded 
additionally. The saine may be achieved by sub- 
stituting rectifiers for the resistances IA and 
IB. 
The relay HA is now energized and completes 
by way of ifs make contact HAI, the second 
winding HA and the feeble current fuse $I, a 
holding circuit for itself, and ai the same rime 
the alarm lamp L is lit fo indicate the group in 
which the defect occurs. Furthermore, an acous- 
tic alarm device is ruade operative by way of 
contacts (not represented). 
If the blowing of SA is due .to a short«circuit 
of short duration, delayed blowing of a feeble 
current fuse or continued heavy loads of the 
fuse, the fuse SA need not be blown after the fuse 
SA has melted, and group A may be further sup- 
plied without interruption of the telephone 
traffic. 
In the event oî a continued short-circuit, SIA 
will naturally also be blown and group A no 
longer passes current.  Prior tothis/however, tle 
alarm relay oDerates. 
In the circuit-arrangement represented the 
defect signa!ization of a power current fuse'in the 
main groups is catered for by an alarm relay. 
Naturally, each of these relays may-alternatively 
operate more than two main groups. 
Thesame circuit-arïangementis-used ïor pro- 
tecting the sub-groups. Thus, for instance, an 
alarm re!ay is-added fo the sub-groups  and b 
of main group A. 
The feed circuits of the holding windings of 
the alarm re!ays of main- and-sub-groupscom- 
prise feeble current fuses Sand S respectively 
of, say, 1 amp. These fuses.are furnished with 
an alarrn contact Sh and $1 respectively which 
is closed when the fuse is blown. If fuse S is 
blown, a circuit frorn earth, make contact S, 
resistance R_, winding HAï.of the alarm relay 
of a main group, feeble currnt fuse S to the 
neative terminal of the battery, is completed 
by the closure of-contact S. Owing to this, the 
relay HA isenrgized and the alarm device be- 
cornes operative. -To localize the defect one or 
more alarm lampsL (whieh may be fitted to 
several division pane!s) may be lit. The resist- 
ances Rl and ï are-chosen to be such that the 
iamp L does not-blink on c!osin S. 
Similarly, a .dfective fuse S, due to which 
contact Sh is closed, is signalized by means of 
the alarlnrelay HA of a sub-group. 
What I claire 
1. In an electric signalling system, a supp]y 
line including a main fuse, a voltage source con- 
nected to said line, and an alarm circuit coupled 
to said fuse, said circuit including-a, relay having 
an eneïgization winding and a switch actuated 
thereby, an auxiliary fuse connected in-series 
wih said windiog across said main.fuse whereby 
n the event saidmain fuse blows, the voltageis 
supp!ied to said line through said auxiliary fuse 
and said winding, thereby energizing said wind- 
ing, and means responsive to the actuation ofsaid 
switch to produce an alarm indication. 
2. An arrangement, as set forth in claim 1, 
wherein said relay further includes a holding 
windingconnectedthrough said switch to said 
source whereby upon actuation of saidswitch 
said holding winding is energized and retains said 
switch in its operative position. 
3. An arrangement, as set forth in claire I, 
wherein said indicating means is constituted by 
an incandescent-device connected  in series with 
said switch fo safd source. 
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4. In an electric signalling system, a plurality 
of supply lines each including a main fuse, one of 
the ends of the main OEuses in said lines being 
terconnected, a common voltage source connected 
$ through said interconnection to each of said 
lines, and an alarm circuit coupled to two of said 
lines and including a relay having an energiza- 
tion winding and a switch actuated thereby, first 
and second resistances, an auxiliary fuse con- 
l0 nected in series with said winding and the first 
resistance across the main fuse in one of the two 
lines, said auxiliary fuse being also connected in 
series with said winding and said second resist- 
ance across'the main fuse in the other of said two 
I$ lines, and means responsive to the actuation of 
 switch to produce an alarm indication. 
. In. an electric signalling system, a plurality 
of supply lines each including a main fuse, a 
common voltage source connected to each of said 
20 lines, and an alarm circuit coupled to two of said 
lines and including a relay having an energiza- 
tion winding, a switch actuated thereby and a 
holding winding, first and second resistancs, an 
auxiliary OEuse connected through said energiza- 
25 tion winding and said flrst resistanceacross-the 
main fuse in one of said two lines, said auxiliary 
fuse being connected through said .energization 
winding and said second resistance across the 
main fuse in the other of said two lines, said 
3 holding winding being connected through said 
switch tosaid voltage source, and' a light.indicator 
connected through said switch to said voltage 
source. 
6. An arrangement, asset,forth in claire 5/fut- 
é5 ther including a.resistor shuntedacros said en- 
ergization winding. 
. An arrangement, as set fozth in claire 6, 
wherein said auxiliary .fuses .possess a higher 
power rating than said main fuses. 
-) 8. An arrangement, as set forth in.claire , fur- 
ther including a pair of adlitional fuses inter- 
posed between said main fuses in the two lines 
and said first and second resistances, respec- 
tively. 
45 9. In an electric Signalling system, a. plurality 
of supply lines each includin a mainfuse, a con- 
mon voltage source connected to each of said 
lines, and an alarm circuit coupled to two .ofsaid 
lines and including a relay having an_energiza- 
50 tion winding, a switch actuated thereby .and a 
holding Winding, first and second rectifiers, an 
auxfliary fuse connected through said eneriza- 
tion windin$, and said first rectifier across the 
main fuse.in one of said two lines,.saidauxiliary 
55 ,fuse being connected through .said.energization 
winding and said secondrectifier aczoss the main 
fuse in the other of said two lines, said holding 
winding being connected through said switch, fo 
said voltage source, .and a light indicator con- 
60 nected through.aid switch tosaid voltage source. 
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